Pontimonas salivibrio gen. nov., sp. nov., a new member of the family Microbacteriaceae isolated from a seawater reservoir of a solar saltern T , was isolated from a reservoir seawater sample from a solar saltern in Korea.
At the time of writing, the family Microbacteriaceae comprised 34 genera (http://www.bacterio.cict.fr), including the recently described genus Alpinimonas (Schumann et al., 2012) . Most species in the family Microbacteriaceae have been isolated from various non-marine environments: soil, freshwater, groundwater, the rhizosphere and phyllosphere of plants, plant pathogens, air and ice samples, ponds in Antarctica and sludge Männistö et al., 2000; Zhang et al., 2008b; Kim & Lee, 2011; Reddy et al., 2003; Sheridan et al., 2003; Schumann et al., 2012) . Some members of the family Microbacteriaceae have been isolated from marine environments, such as seawater, sediment, microbial mats, seaweed and seafood: Agrococcus jejuensis (Lee, 2008) , Agromyces atrinae (Park et al., 2010) , Gulosibacter chungangensis (Park et al., 2012) , Labedella gwakjiensis (Lee, 2007) , Leifsonia antarctica (Pindi et al., 2009) , two species of the genus Leucobacter (Shin et al., 2011; Yun et al., 2011) , Marisediminicola antarctica (Li et al., 2010) , Phycicola gilvus , Salinibacterium amurskyense (Han et al., 2003) and 12 species of the genus Microbacterium Kageyama et al., 2007a Kageyama et al., , b, 2008 Li et al., 2005; Shivaji et al., 2007; Lee et al., 2006; Takeuchi & Hatano 1998; Wu et al., 2008) . Here, we describe a bacterial strain CL-TW6
T , isolated from a seawater reservoir of a solar saltern, on the basis of a polyphasic taxonomic approach. Based on chemotaxonomic, physiological and phylogenetic characteristics, we propose that the bacterium represents a novel genus and species in the family Microbacteriaceae.
An aliquot (100 ml) of a reservoir seawater sample from a solar saltern at Jeungdo-myeon, Korea, was spread on a plate containing marine agar 2216 (MA; Difco); the plate was incubated at 30 u C for 2 weeks. Among 89 colonies isolated and identified by 16S rRNA gene sequencing (41 strains belonging to the Alphaproteobacteria, 37 strains belonging to the Gammaproteobacteria, eight strains belonging to the Bacteroidetes and three strains belonging to the Actinobacteria), only one (designated CL-TW6 T ) was affiliated with the family Microbacteriaceae. Strain CL-TW6
T was subsequently purified four times on fresh MA at 30 u C. Strain CL-TW6 T was incubated routinely on MA at 30 u C and preserved in marine broth 2216 (MB; Difco) supplemented with 30 % (v/v) glycerol at 280 u C.
Morphological and physiological tests were performed as follows. Unless otherwise specified, all characteristics of strain CL-TW6
T were examined using cultures grown in stationary-phase cultures, on MA at 30 u C for 10 days. Gram-staining was performed according to Smibert & Krieg (1994) . Cell motility was observed by the hangingdrop method (Suzuki et al., 2001) . Cell morphology and the presence of a flagellum were observed by transmission electron microscopy (EX2; JEOL). Anaerobic growth was checked on MA by using the GasPak anaerobic system (BBL) at 30 u C for 15 days. The temperature range for growth was determined by monitoring the increase in colony size on MA incubated at 4 u C and temperatures from 10 to 40 uC (in increments of 5 uC) for up to 9-10 days (Zhang et al., 2008a) . The pH range for growth was assessed by monitoring the increase in OD 600 in buffered MB at 0.5 pH unit intervals between pH 6.0 and 11.0 using citrate/phosphate (pH 6.0), Tris/maleate (pH 6.5-8.5), glycine/NaOH (pH 9.0 and 9.5) and KCl/NaOH (pH 10.0-11.0) (Aino et al., 2008; Chang et al., 2009) at 30 u C for up to 11 days. Growth in a medium containing NaCl as the sole salt was determined by monitoring the increase in OD 600 in synthetic ZoBell broth (Bacto peptone, 5 g; yeast extract, 1 g; ferric citrate 0.1 g; distilled water 1 l) with different concentrations of NaCl (0-10 %, in increments of 1 %, and 15 %, w/v) (Zhang et al., 2008a) . The tolerance of strain CL-TW6 T to sea salts was determined by monitoring the increase in OD 600 in synthetic ZoBell broth with various concentrations (0-10 %, in increments of 1 %, and 15 %, w/v) of sea salts (Sigma) (Zhang et al., 2008a) at 30 u C for up to 11 days. Resistance to antibiotics was examined by the disc-diffusion plate method (Bauer et al., 1966) using custom-made antibiotic-impregnated discs.
For 16S rRNA gene amplification by PCR, DNA was extracted from a single colony by the boiling method (Englen & Kelley, 2000) . The crude extract served as the DNA template for PCRs, which included Taq DNA polymerase (Promega) and primers 27F and 1492R (Lane, 1991) . The PCR product was purified by using the AccuPrep PCR purification kit (Bioneer), and direct sequence determination of the purified 16S rRNA gene was performed using sequencing primers 27F, 518F, 800R and 1492R (Lane, 1991; Anzai et al., 1997) with an Applied Biosystems automated sequencer (ABI 3730XL) at Macrogen (Seoul, Korea). The nearly complete 16S rRNA gene sequence of strain CL-TW6 T (1439 bp) was obtained and compared with 16S rRNA gene sequences available in GenBank using BLASTN searches (Altschul et al., 1990) . The 16S rRNA gene sequence of strain CL-TW6
T was aligned manually via the jPHYDIT program (Jeon et al., 2005) with all available 16S rRNA gene sequences from type strains of phylogenetically related species in the family Microbacteriaceae, obtained from GenBank and the Ribosomal Database Project II database (Cole et al., 2007) . Accurate multiple alignment was carried out manually according to the 16S rRNA gene secondary-structure information implemented in the jPHYDIT program. Phylogenetic trees were reconstructed by use of the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) methods. An evolutionary distance matrix for the neighbour-joining method was generated according to the model of Jukes & Cantor (1969) . The robustness of tree topologies was assessed by bootstrap analyses based on 1000 replications for the neighbourjoining and maximum-parsimony methods and 100 replications for the maximum-likelihood method. Phylogenetic analyses were carried out using MEGA 4 (Tamura et al., 2007) and PAUP 4.0 (Swofford, 1998) . Likelihood parameters were estimated by using the hierarchical ratio test in MODELTEST, version 3.04 (Posada & Crandall, 1998 T obtained from the Korean Agricultural Culture Collection were used as reference strains. Polar lipids were extracted using the procedures described by Minnikin et al. (1984) , separated by two-dimensional TLC and identified by spraying with appropriate detection reagents (Komagata & Suzuki, 1987) . The quinone system was extracted according to Minnikin et al. (1984) and analysed by HPLC as described by Collins (1985) using Yonghaparkia alkaliphila KCTC 19126 T (Yoon et al., 2006) and Klugiella xanthotipulae KACC 21121 T (Cook et al., 2008) as reference strains. The presence or absence of diaminopimelic acid in the peptidoglycan was determined according to the method described by Komagata & Suzuki (1987) . Preparation of cell walls was made by a modified method of Schleifer & Kandler (1972) and determination of amino acids in the peptidoglycan was carried out by HPLC according to Hicks (1988) . From stationary-phase cultures, the fatty acid methyl esters in whole cells of strain CL-TW6 T , Y. alkaliphila KCTC 19126 T (Yoon et al., 2006) , Microcella putealis KCTC 19625 T (Tiago et al., 2005) and Microcella alkaliphila KCTC 19624 T (Tiago et al., 2006) grown on MA at 30 uC for 10 days were analysed by gas chromatography according to the instruction of the Microbial Identification System at the Korean Culture Center of Microorganisms, Seoul, Korea. The DNA G+C content was analysed by HPLC analysis (HP 100; Hewlett Packard) of deoxyribonucleosides as described by Mesbah et al. (1989) , after DNA extraction by the method of Marmur (1961 T were used as reference strains. Catalase and oxidase were assayed according to the protocols described by Smibert & Krieg (1994) . Hydrolysis of gelatin, starch and Tweens 40, 60 and 80 was determined according to Høvik Hansen & Sørheim (1991) . Strains were tested for the ability to reduce nitrate under anaerobic incubation at 30 u C in TSB containing 3 % NaCl supplemented with 10 mM nitrate as KNO 3 and 10 mM phenol red (Vanparys et al., 2005) . The presence of nitrite and nitrate was tested after 5 and 10 days by using the procedure described by Smibert & Krieg (1994) . In addition, biochemical characteristics of strain CL-TW6
T were determined using the API ZYM kit (bioMérieux) according to the manufacturer's instructions, except that the cell suspension was prepared using artificial seawater (NaCl, 24 g; MgCl 2 . 6H 2 O, 10.9 g; Na 2 SO 4 , 4 g; CaCl 2 . 2H 2 O, 1.5 g; KCl, 0.7 g; NaHCO 3 , 0.2 g; KBr, 0.1 g; H 3 BO 3 , 0.027 g; SrCl 2 . 6H 2 O, 0.03 g; NaF, 0.003 g; distilled water 1 l; Lyman & Fleming, 1940) . Acid production from carbon sources was examined under aerobic conditions by using API 50 CH test strips (bioMérieux). Cells were resuspended in API 50 CHB/ CHE suspension medium (bioMérieux) solution with 3 % sea salts as the suspension medium at a cell density corresponding to tube no. 2 of the MacFarland series (Kim et al., 2007) . The cell suspensions were added to API 50 CH test-strip wells as recommended by the manufacturer and then incubated at 30 u C for 10 days. Acidification was observed for 10 days; if the medium turned yellow, the cells were regarded as positive with respect to acid production. For tests using API ZYM and API 50 CH, strain CL-TW6 T was incubated for 20 days and carbon utilization was scored as negative when the growth rate was equal to or less than that in the negative control with no carbon source. Growth rate was monitored by OD 600 using a spectrophotometer (Ultraspec 2000; Pharmacia Biotech). T formed a distinct clade together with the genera Yonghaparkia and Microcella (Fig. 1) . However, relatively low levels of 16S rRNA gene sequence similarity (94.8-95 .3 %) between strain CL-TW6
T and the genera Yonghaparkia and Microcella and its distinct phylogenetic position indicated that the strain could be assigned to a novel genus in the family Microbacteriaceae.
The morphological, physiological and biochemical characteristics of strain CL-TW6
T are given in the genus and species descriptions and Table 1 . The major polar lipids were diphosphatidylglycerol and phosphatidylglycerol. An unidentified glycolipid and three unidentified lipids were detected in minor amounts (Fig. S1 , available in IJSEM Online). The dominant fatty acids of strain CL-TW6 T were anteiso-C 15 : 0 (32.6 %), iso-C 16 : 0 (20.4 %), iso-C 15 : 0 (13.2 %) and iso-C 14 : 0 (11.8 %). Other fatty acids of strain CL-TW6 T are shown in Table S1 . iso-C 15 : 0 , iso-C 16 : 0 and anteiso-C 15 : 0 were found as major components in strain CL-TW6
T and in type strains of the related genera Yonghaparkia and Microcella. The fatty acid iso-C 14 : 0 was found dominantly in strain CL-TW6 T (11.8 %) and the Microcella type strains (7.7-12.1 %), but was detected at a substantially lower level in Y. alkaliphila KCTC 19126 T (2.9-3.5 %). The concentrations of anteiso-C 15 : 1 A (8.1-8.6 %) and anteiso-C 17 : 0 (11.1-12.7 %) were substantial in Y. alkaliphila KCTC 19126 T , but these components were detected at a lower level in strain CL-TW6 T (trace and 2.8 %, respectively) and the Microcella type strains (trace and 3.2-5.4 %, respectively) ( Table S1 ). C 14 : 0 (2.2 %) and C 15 : 0 (2.6 %) were found in strain CL-TW6
T , but were detected at lower levels (¡0.5 %) in Y. alkaliphila KCTC 19126 T and the Microcella type strains. The genomic DNA G+C content of strain CL-TW6 T was 60.0 mol%, which is lower (.7.0 mol%) than those of type strains of the genera Yonghaparkia and Microcella (Table 1) . Cell-wall analysis showed that the peptidoglycan of strain CL-TW6 T contained 2,4-diaminobutyric acid, alanine, glycine and glutamic acid. Strain CL-TW6
T contained menaquinones MK-9 (43.6 %) and MK-10 (56.3 %), whereas the genus Yonghaparkia has MK-12 (Yoon et al., 2006) and Microcella has MK-12 to -14 (Tiago et al., 2006) . In addition, several phenotypic characteristics differentiate strain CL-TW6 T from the closely related genera Yonghaparkia and Microcella in the family Microbacteriaceae (Table 1) . The colony colour distinguished strain CL-TW6 T (red-pink) from members of the genera Yonghaparkia (yellow) and Microcella (yellow). The salt tolerance range and optimum sea salts concentration for growth distinguished strain CL-TW6 T (1-9 %, 3 %) from the genera Yonghaparkia (0-3 %, 2 %) and Microcella (0-8 %, 0 %). The pH range for growth also distinguished strain CL-TW6 T (pH 7.0-9.0) from Yonghaparkia (pH 7.5-10.0) and Microcella (pH 7.5-10.0). Strain CL-TW6
T can be differentiated from Y. alkaliphila KCTC 19126 T by various phenotypic traits: oxidase activity, the ability to hydrolyse Tween 40, the ability to produce bglucuronidase and b-glucosidase and the utilization of certain carbon sources (cellobiose, D-galactose, D-mannose, salicin, mannitol and pyruvate; Table 1 ). Strain CL-TW6 T can be distinguished from the type strains of the genus Microcella by the utilization of certain carbon sources (Dgalactose, salicin and pyruvate; Table1) and the ability to produce cystine arylamidase, naphthol-AS-BI-phosphohydrolase and a-glucosidase.
In conclusion, on the basis of the data presented, strain CL-TW6
T should be placed in the family Microbacteriaceae as a representative of a novel genus and species, for which the name Pontimonas salivibrio gen. nov., sp. nov. is proposed.
Description of Pontimonas gen. nov.
Pontimonas (Pon.ti.mo9nas. L. n. pontus the sea; Gr. n. monas a unit, monad; N.L. fem. n. Pontimonas a sea monad).
Cells are vibrio-shaped, approx. 0.2-0.4 mm wide and 1.2-1.8 mm long (Fig. S2) . Cells are Gram-staining-positive, strictly aerobic, non-spore-forming and non-motile. Oxidase is negative, but catalase is positive. Cell-wall analysis shows that the peptidoglycan contains 2,4-diaminobutyric acid, alanine, glycine and glutamic acid. The major menaquinones are MK-9 and MK-10. The major cellular fatty acids are anteiso-C 15 : 0 , iso-C 16 : 0 , iso-C 15 : 0 and iso-C 14 : 0 . The DNA G+C content of the type strain of the type species is 60.0 mol%. The type species is Pontimonas salivibrio.
Description of Pontimonas salivibrio sp. nov.
Pontimonas salivibrio [sa.li.vi9bri.o. L. n. sal, salis salt; L. n. vibrio that which vibrates, and also a genus name of bacteria possessing a curved rod shape; N.L. masc. n.
(nominative in apposition) salivibrio vibrio-shaped organism from a saline environment].
Displays the following properties in addition to those described for the genus. After 13 days on MA plates at 30 u C, colonies are circular, glistening, slightly convex and redpink in colour and 0.9-1.1 mm in diameter. Growth occurs at 15-35 u C (optimum 30 u C) and at pH 7.0-9.0 (optimum pH 8.0). No growth occurs in the presence of NaCl as sole salt. Growth occurs at sea salts concentrations of 1-9 % (w/ v) (optimum 3 %). Amylase is positive. Gelatin and Tweens 40, 60 and 80 are not hydrolysed. Nitrate reduction is negative. According to API ZYM tests, esterase (C4), esterase lipase (C8), leucine arylamidase and a-and b-glucosidase activities are positive, but acid and alkaline phosphatase, lipase (C14), valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, naphthol-AS-BI-phosphohydrolase, a-and b-galactosidase, b-glucuronidase, N-acetyl-bglucosaminidase, a-fucosidase and a-mannosidase activities are negative. According to the API 50 CH system, acids are produced from glucose, mannose, maltose, lactose and sucrose, but not from glycerol, erythritol, DL-arabinose, ribose, DL-xylose, adonitol, methyl b-D-xyloside, galactose, fructose, sorbose, rhamnose, dulcitol, inositol, mannitol, sorbitol, methyl a-D-mannoside, methyl a-D-glucoside, Nacetylglucosamine, amygdalin, arbutin, aesculin, salicin, cellobiose, melibiose, trehalose, inulin, melezitose, raffinose, starch, glycogen, xylitol, gentiobiose, turanose, (20), penicillin G (6), erythromycin (10), tetracycline (20), chloramphenicol (20) and ampicillin (6), but resistant to gentamicin (6), mitomycin C (0.6) and polymyxin B (25).
The type strain is CL-TW6 T (5KCCM 90105 T 5JCM 18206 T ), isolated from a seawater reservoir of a solar saltern in Korea. 
